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(57) Abstract: 

PROBLEM TO BE SOLVED: To improve the adhesion of 
electrodes to a semiconductor layer, Ohmic characteristics 
and external quantum efficiency by combining a thin metal 
film with transparent electrodes. 

SOLUTION: By laminating a metal layer composed of one 
of elements Pd, Sc t V, Zr, Hf, Ta, Rh, Ir, Co and Cu and 
metal layers 7-9 composed of one of elements Ti, Ni, Mo, 
W and Mg, it can have an electrode having a high 
adhesion strength and low contact resistance. 
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(57) 

W¥*#K] ^7->-^a (Pd) . (S 
c)., M-tyr>A (V) , v;io-r>A (Zr) , m-7 
(Hf) . vyptv (Ta) % uV*?i* (R 

h) , -PJvOA (Ir) . a>vib (Co) , A3 (C 
u) cm^n/^^j>0>&3^jSJB<^ -7="5'> (T 

i) x t-v>t)\, (Ni) » turf/- (Mo) , 

7s -r-> (W) , V^->r>A (Mg) <m lA^.n^ 

< , mtmmcDm *tm&G?z^frm&p&8m 
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m&mpm&g&u n^wi* (Pd) , x*>y 

^A (Sc) , M^i^A (V) , ^VU^^^A (Z 
r) % i\v~?jb> (Hf) , *?y$)\, (Ta) x Dy>) 
A (Rh) , -PJv^A (Ir) , (Co) % 

is (Cu) &otez>mfr>hmR£i\tc.>pte<tt)^-rt{ 

Huia^raWi, (Ti) , r (Ni) , 

U^t-"> (Mo) , #>^X^> (W) , v^i/^A 

(Mg) . £ (au) , e# (pt) &*)t£&m»hm 
me&mttm<D±izimzi\. >^^u (PdK * 

^7>->-r>A (Sc) „ n'^-v^A (V) , v^r?-^ 
(Zr) . /\7=.&j* (Hf) , (Ta) , n 

i/tfl* (Rh) „ ^'Jy^ (Ir) , =jyW/h (C 

o) , m (cu) ct»)«ca»Mpc>aw*nfe^<i:tj 

(af*JS3 ] nSoSffctf'J */^ft£4&4M»f*A»«:>& 

fi!BB#*fl«©±U«fiU**u 7*> (Ti) , 
^ (Ni), ^EU-Tt^ (Mo) , 9>?Xt-> 
(W) , /\y=.vi* (Hf) «t5ttaSto»«iSW^ixfc 
0>& < fcM »-Tix*07ai/)»'l)3&:a3g 1 ©&JRB^ 
sfflS^ 1 ©^HH0±{CJ«Sl^tU ^7y^A (P 
d) , X A (Sc) , J+jrV*?!* (V) . >Vl 

n~<y-A (Zr) » y^-^A (Hf) , *>*;b (T 
a) . nv^A (Rh) , -f'J-m (IrK zuvi 

h (Co) , jb (Cu) , & (Au) xouzmfr'hm 

fb£W§|*fgfti±2 

Hfi8B*^Wl©±tci<IW^ix. -7^> (Ti) , 

"T" 2/ (Mo) . *>VX^r> (W) , V^^^A (M 
g) <t »J3&:5l¥A»'iSK^Fnfc^< i:M^i*p©n 
5^0>&3§H©iySJl<^ 

ffiSiBS 1 ©&BW©±{ciifSU**-u (Ti) , = 

•;/'r;u (Ni) . ^'J^'V (Mo) . ^>^Xf> 
(W) , Z* (Mg) , ^ (Au) cfc'J&SSf 



d) , x*>y>A (Sc) , v^i^A (V) , 

n^A (Zr) , a7^-)a (Hf) > *>#;i> (T 

a) . DyOA (Rh) , -f'jy^A (Ir) , 

V (Co) . fg (Cu) , *>^X:r> (W) N 

(P t ) J; 0 &S§¥*»£iaiR£ftfciKe < t*^fh* 

^^•r^fb^'J ^A^fl:^IW#^%^?o 

1 ©^JHB©HJPIi, 5 n mW.TT-S) 0 , 

2 ©^«©)BJPIi. 5 nnUMTT-fe 0 , 
fu3^3©^)i©lilpli. 1 OnmtiTT-^SCiS 
«r»fc -T 5SI#H 4 HB«©Mfb^" >J ^ A^b^J^i* 

[iS*iB6 ] pM©Mfbt; U ^ A^fb^^^f*^^^ 
5^tM»»JH©±t:, -T*> (Ti) , ^EUrf^ (M 
o) , ^>^Xr> (W) , -r^^A (Mg) ctO 

1 (D£mm& 5 nmW.-F©«JPf^lf ffi U 
a?S3B 1 ©^^5«©±t, -7 L '5'> (Ti) , -<v>77U 
(Ni) , ^E'J7>*> (Mo) , ^>^*X5^> (W) , 
(Mg) . & (Au) cfctl^Sgl^jS^ 

*ixfe'>^< i:*)^m3& a ©7es* i e>&s3B2©^HB 

^ 5 n mWT©)HP^tffl U 

HUa^2©^Sil©±(^ A*7y>>A (Pd) , X*;> 
v^A (Sc) . m-^-v^A (V) . i/Jia=.<t?Z± (Z 
r) . >\7 =.*?u (Hf ) , ^>^;b (Ta) , 
A (Rh) , -fU-^A (Ir) , n.MVi/h (Co) , 
fg (Cu) % ^>^'X^> (W) . 6^ (Pt) ctO^C 

LfcS3©^Wi& 1 0 nnU-AT©BJPfciiflU 

^a&MbTHijtas i t>ms 3 (D&mmz&Mtz^ 

^fb^4^f*^t^c 

ummi ] Mfbtiu ^A^fb^?4^^'i^54^ 

Wi©±(C, (Ti) , -«y^r;i/ (Ni) , 

yy> (Mo) , ^>^'7v>> (W) , v^->ii7A 
(Mg) , M7-^A (Hf) «fcO&5ffl^«jSR*il 
< ^ J n/j^©^7ti-'i^2>^ 1 ©^HS&il 

BfifaS§l©:&0W©±J^ -^^> (Ti) , 
(Ni) . ^'J7't-'> (Mo) . 9>V*7-> (W) , 
v^v^A (Mg) . & (Au) J:0a%ffl^e>3B« 
^i'it'i"5:< >^-L* i ©n^^}>^?)^2©^Ji 

HiJS3^2©^/i©±{^ ^vv^A (Pd) , z.ij> 
yOA (Sc) » Mt^^A (V) , (Z 
r) , >\y^u (Hf) . 9>9)i/ (Ta) , n^^ 
A (Rh) . >f 'Jy^A (Ir), aniiF (Co) . 
^ (Cu) , (W) , 3^ (Pt) 



mm^mLxm&B 1 7}M?63©£iBH&£&{b-r5' 

HSfcRiH 8 ] pM©^fb*T <) A*f b^fltfM&ft*^ 
54MJM#B©±tc, (TiK (M 

o) , *>^;*^> (W) , V^y-)A (Mg) .fcf) 

Z>m 1 ©&HB& 5 nmWT©HJ3titfir SxSfc, 
1 ©&jBJS©±fc, (Ti) , — -y^U 

(Ni) , ^U7t> (Mo) , 9>^'Xf> (W) , 
^y^A (Mg) , £ (Au) £Vtj:Z>m>'}>miK 

it-JfBtg 2 ©SaBJB©±£, Mvv^A (Pd) , 
v^A (Sc) , (V) , V)V3=S?1» (Z 

r) , >\7=.??J* (Hf) , *>*;u (Ta) , 
A (Rh) , -TUvOA (Ir) , -DJ^vy- (Co) , 
m (Cu) , *>^7,^> (W) , fi^ (Pt) 

t LfcS3©&IHJI£ 1 0 nmW.T©fflfftcJf fl-r^l 

fit, 

[SfcRJS9] BtlS3ftJ!flS©SSEtt, 5 0 0 a CWTT-*S 

A^fb£4M^&^^^©S£^&, 
[|#fl©S«&3Hffl] 
COO 0 1] 

B*U<tt, SflLttcGaN, InGaN, G 

a A 1 N&£T©gfb*f 'J ^A#,fb^4^Wl#?IJl£ 

i »fflffi*#-rs^fb^'j ^A^fb^t*j#^(*^ts^ 

COO 0 2] 

Cf£fc©#Jli] 343^ Al, Ga, I n,.,., N (O^ 
x^t, OSy^l, x + y^l) X-fr'hteZnzmit 

SSIBfe^-f*— K (LED) (Dtmt.l'XmEZtlX 
i^o c©J:-5W^fb^^f*^-7Ci:{c=fco 

-r TSRJttBaai^ns fc#>, g a a s ^©se^ss^© 



fca&ISilBfcft Lfc*SW*SOPJic 7- v - b-mm £ t> v - K 
CO 0 0 3 ] gfbtf'J * A*fb£*!MMW*£ffl«, > 

fc4M*fl*F©»&li, V-y^-iTm^^mfmizM 

co o o 4] mm. '^om\tfp)^i±mk&to¥m 

^?<i, +|-7T^7Stel{:GaN.A--y7Ti2, nMG 
a Nffl 3 £ PMC a Nil 4 i XT, pSG a 

NS 4 O-fgW^v -J- > ^^^tLT tiSG a N/1 3 * 
«B£ ft-C* 0. pSGaNi4 _t(C pffltiBS 15, n 
3SG a NJB±t nffWSS 1 4 TWfa&^vO » So C©£ 
■5 ^Vc^li, U — h'7U — A 1 7 ±fC®3gfMH£ 

bgixXl^a 
CO 0 0 5] 

*©#^f*:^fe^^-cli, p39Ga.NH4*»£ nSGa 
N«2(c®^aA$n-c*i;Ac^^ p1P>mi5 

n?> 0 L^u c©J;o^taE*c;)f^®Mfb^U^A^ 
fb^54^f*^t^^cl^ 3?«Maga*tt4l 6 

A 1 7. 1 7 ©SB (M70M^A) pn| 
^©ra (E17©^B) HST-(£* J t)5<, 

e& < , sBwa*@Ht»*fbu-^-n ^mmim-i 

C00 06]^'i(^ 'J-l'7U-A^©T^>h 

t t a l ^ * So C i ©BRi^* Sfctt 
< L'C U - 1' 7 U-A 17, 17 

CO 0 0 7] lfe}t3^F©ll|3^l^®£&f£T^-U-?) 
fetttli, «BSfcSfbTtf 'J ^ A-^Wfflt ^'Tt-- ;^ 

li, 7;^=^ (Al) S^-tfrnm pPl®g(c«- 
•y^l/ (Ni) (Au) ^3tfl» s ffl^'in-Cl^ 

fe= tew cn«2>©tff4*ffli»fe«c-ij^-ru* 

1 -^N i (iGa NJBtSX LTlS*ft4©f&T*}Sl >Tl ^ 
[0008] C©J; -5&«WtJE*T&*ii 

fcti©-c*5o r^43t>, ^©giftii, ®i©^($Ji 



[0009] 

U M^i^A (Pd) > l± (Sc) , 

>"y-A (V) , (Zr) , '\7=.0L> (H 

f ) , 5>>*)l (Ta) , Dy->A (Rh) , -f 'Jy-) 
A(Ir)s 3.n;U- (Co) , » (Cu) «fc»>&58f 

£ilJi£:, fcfliL iutB&HSii, (Ti) , = 

j'rii' (Ni) , -t'J^> (Mo) , ^^'x^y 
(W) , v^*->*A (Mg) , £ (Au) , (P 

t ) j;t) «e afflM»»c> iSR^nt < t * i » -rix^xD^ 

[ooio] sfctt, **^©Mb#u^^fbr^# 

V*yu (Pd) , zi3>W2* (Sc) , 
(V) , i^io^A (Zr) , .A7zt)A (Hf) x 
(Ta) , Dy'W (Rh) , -f'Jy^ (I 
r) , (Co) , IB (Cu) .fcO&SSMp'iS 

&ffi%.rcct.&tmt.-r?>n 
[oo i i] sfcii, *ignfl©gfw; ^A^fb^t*)* 
SPftfMS&W n3S©£fb#'J ^A^fb^fa^f** 
•i&SiJMOWii:, ifi8a*^»Ji©±(cltffi£iu 

> (Ti), ~vT)\, (Ni) , ^EVT'fV (Mo) , 
V^fKry (W) , >\7=.*ju (Hf) J; 9 
63lR£*xfc'J>& < £: l >mA*©.ns^<2> ^ilC 

A (Pd) , Xt3>v^A (Sc) , rt+Vtti* 
(V) , v;bn-^A (Zr) , ;>7---)a (Hf) , 
$>V)l (Ta) , D-^ry-A (Rh) , -f'Jy^A (I 
r) , =JVUH* (Co) , (Cu) , & (Au) it) 

£LfcSB2©£IRJBi:, ^LXzC^^i;^,, 
[0012] sfcii, #fgfl£©Sfb*p; ^A*fb£4£# 
WfefcttSSSW p3!©gfb# 'J ^ A^fbJ^4^tfcfr 

> (Ti) , fV^f'V (Mo) , VyVy^y 

(W) , v^->i>A (Mg) ctD&SfflMp'ijffl^ii 
fc'J>& < vTft*»©.7a$j!p£>&5K i ©£/SJi£;,. 

husb^ i <D&ma(D±£}m£ti> -i-ty (Ti) , = 

•y'r;u (Ni) , ^'J/f^ (Mo) . 9>#X9-> 
(W) , ^'^>">A (Mg) , ^ (Au) £K>UZ,® 



^A (Pd) , ^t>y'W (Sc) , y^v^A 
(V) , ->-;ua^7A (Zr) , A7^A (Hf) , 
ZytJi (Ta) , dv^a (Rh) , -f')y->A (I 
r) , (Co),S (Cu) , *>^x^> 

(W) , (Pt) £»)&3g^>aBR£ftfc'jHEc< 

[oo 13] czx\ im?m3(D£mm<D±.izim£ft 

li, 5nnWK'*'j, hUSBS 2 5 
nmWTt-«fc 0 , fiSSB 3 ©^SB©»Pli, 1 0 nm 
WTT-*.SCt&i#J»i:-rsc: 0, 5 nmWT© 
m&*> (Ti) , ^>^'X^> (W) 
B-c« t4^Wi©^«t4&^I±^-ti-, ? »!> {C 5 nm 
WTcDMi^^v-^A (Mg) B. 1 OnmttTOji 

h^vv^a (pd) fH^a^ (Pt) mmo>mm 
&miz =t o 5 -v ^m&nx. & % iz i t o 

^^^BS&ff^K-r S - i: t «t 'J 

[0014] -^ttmctfwiim&to* 

mt&&&lffl** pSco^fbtf'^A^fb^^^ 
«3'&S4MII«B©±t:, -7^^> (Ti) . t^r^ 
(Mo) , V>77,^> (W) , v^>r>A (Mg) 

1 <DMm& 5 nnil-AT©«J5WffS U mflE 
IBl©^jHa©±t, -T-^y (Ti) , — -j/^ (N 
i) , ^U^> (Mo) , 9>^xf> (W) . v# 
^•>^A (Mg) , ^ (Au) cfcO^S^'ijSR^n 
fcii-^ < >m/) 1 ©.5c3fe!p«2>&SS2 (D£mm& 5 
nnU!T©/l/PfCt|.F«L. nUISH2©^H*©±(C ^ 
^v-^A (Pd) . xtiVy^A (Sc) , jV-WA 

(V) . v^a^^A (zr) , J\-7=&1» (Hf) , 
^>^Jb (Ta) , Dy-)/» (Rh) , >f Uv^A (I 
r) , (Co), i (Cu) , WVT.T-y 

(W) . fl^ (Pt) J:t»&SfflW»fbaiR^ixfc^«e< 
£*>i ^x/^efRSieSift-i: UfclB3©^jHJl* l 0 n 
m WT©®JP(cliW U L-T buSB^ 1 7jSS 

3©&HB&^fb^-tl-^©i: LTtge^ntc^*^ 

[0 0 15] —75, ^^©afb^'J^A^fb^^ 

fr'hteZ#$&m<D±!£s (Ti) x -y*Vb 

(Ni) , ^)-7=r> (Mo) , ^>^'X^> (W) , 

(Mg) , (Hf) j:t)«eaffif 

fr'hMiRZixti'Pte ^\\h^nM>>hUZ>m 1 
©i£ffi« Sltwr 5 xfi . boI3S§ 1 ©:£SB ©±tc, 
(Ti) , =--yr)V (Ni) , ^»J^> (M 
o) , vyVy.T-y (W) , -v^^^a (Mg) , S 



( A u) «fc 0 t£Zmfre>&R£tUt'J>& < t *i vTtufc 
©.7S&b»S>&5& 2 ©^RSiiiflW-rsxB mfaB^ 
2©&RH«D±U N ^vv^A (Pd) , x*>v^A 

(Sc) , m'^-v^a (V) . is)\,=i=.^2* (Zr) . 
t\7=-*?2* (Hf) , (Ta) . DyW (R 

h) , -< Uv^A (Ir), 3^^Uh (Co) , m (C 
u) , *>VX=r> (W) . (Pt) «fcO&5SM>-- 

3©&HIH£«ISrr5Xf§i:» ^Sfta&fiSLTtljSB^ 1 
7jmSS30$jHB*&^L-rs:cfl^ eiifcC^^ 

[0 0 16] t-fcii, *.^©Mb*fV^A^b£#!# 

#f*^^-?CDSat^ffili. pS©Sfb*PJ ^A^fb£ 
1*M»M»tt^«b&S#*«i©±t, (Ti) , ^ 

'JTt^ (Mo) , 5>>7Xr> (W) , T^vr^A 

(Mg) =t o assPJip^iHR^iifc^a < t * i 

©73)Sa»S>&5« 1 ©3BBIB& 5 nmWT©8JPci£fl 
■TSxSh» iuf3S§ 1 ©^an©±tc. -7 L ^> (T 

i) , =.y*r)i, (Ni), t'jrfV (Mo) , 

(W) , 7^>>-)a (Mg) , 4(Au) J;^ 
&5^C>iIjR£nfc'>& < <t *i ^fnA^^'y^ 
33B 2 ©£SJi& 5 nmWT©B/P(ctifi-r SXgi:. 
ittjga§§2©£ISJl©±tc, ;t?^A (Pd) % x*j> 

V^A (SC) , A'ty->A (V) , V^=3-r>A (Z 

r) , y>7-^A (Hf) , *ys>)i (Ta) . u¥t? 
A (Rh) , ^Jy->A (Ir) . ravUH* (Co) , 

m (cu) , ^>^*x5 i > (w) N a& (pt) «fct»& 

l,fz.m3<D&Mm£ 1 0 nmWT©J»PtCtfffiT5Xfl 

[0 0 1 7] CCT\ Hfi3aW5ta®iS«li, 5 0 0 J CW 

COO 18] -tmUzMM^ Mfb^'J^A 

^.fb^3^f*^tS-?(c^t Sfb^'J t> A^fb£ 
4*tf3Vftli£& l/t^*> (Ti) , --'y^-A- (Ni) 
^?£atf, tgJJU^i^A (Pd) WMZBffctZZt 
i?&mtTZ> a pS©Sfbtf'^A^fb£ft#*J 
«B(c*tL-m. Cfflttglt, 5nmJM#i'f 

*>(Ti), ^>vxr> (w) w&nma&jxx-* 

©j$^v^'>^a (Mg) I, lOnmWTOill^ 

7v^a (Pd) m. mm&& (pt) n^©3Bi?i&s 

(C J: 0 5 y Ztm&mX. I T 0^?© 

»l#B£ff»5 c (c J: 0 fStBtafiS®^— 1«C 

[0019] nsy^afb^u^A^fb^-^^ 



> (Ti) , (Ni) imiZ3ii)®mi£fa± 

git. ge>\zs\7-*& (Hf) m<D&mmiz£>j£m 

(Au) mttm&zmm®.trz>o 
[0020] ^'itcc^cto&sfbtfu^A^fb 

[0 0 2 1] ^ISBfltCcUUi, ®3BCD^St4[S]±, 

#5fc». w&<yt&BL*)mtzLt.ifix-%z> 0 

[00 2 2] 

wcmym^it. it y ^ •< rffiM i ±(cffl«^ntgft 
u ^ ^^mtm 2 ~ 4 & mmffi&&^z>c 

(HiJ®aii:iS0i§flSB 1 OtmmZix. Wi&^-J K 1 2H 

[0023] c zx\ pM'sm&ncffctz 3 a©#pii 

=» > * -9 MB 4 ^©f«SSS&«9* U ^ -v 
£6tfS-f5f3£'J£#^5 0 €©W^U-tli, -^^> 
(Ti) . ^';^"t-"> (Mo) , 9>yxr> (W) , 
■7^>"t7A (Mg) ©-5 *•■>©(, ^-rn^ffll >'iil5= 
^©lilPtL-rtt, 5nnU'J!.TT:-*5Ci:*^i* 

«^S/j s f{£T1-5<tM^jy^'ii-it^'ic^5c= ifc^ S 

tmtutii, ; /"S 7 > (Ti) , - y^U (Ni) , 
U7"f> (Mo) , ^>^Xr> (W) , -r^->^A 

(Mg) , ^ (Au) ©o^©i>-rn^ffli>'}>n5 0 
3 ©£ffiji 9 =j > * ^ h « 4 tort— 1 «j 

(Pd) , Xi]>VOL. (Sc) . Hfy'i^A 

(V) , v^n^A (Zr) , A7r-' , ;A (Hf) , 
(Ta.) , Dv^C7A (Rh) . -l-'^^^A (I 



r) , rmMUh (Co), M (Cu) % ?>^*x^> 
(W) , 6& (Pt) ©?%©tvrh*»#fflu&ft3o 
-£©llJPt UTIi. 1 0 nrntTFr-fca^i:*^ 

JB«D±tigV!SI®l 1 0 £f§.«TSC,J;t=fc »x SKS© 

[0 0 2 4] ZZX-lt* pMf8/S0tel<D&Bm7 £L 
Z-T^> (Ti). ^©^aJIiiLTV^v-ryA 

(Mg) fe^n-aifflufcj»^^ff>j^-rso 

[00 2 5] nffli«tas©tg 1 ©£HJ1 5 li, 

li, ^7y-)A (Pd) % Xt>y^A (Sc) , 
v-y~A (V) , v^lo^A (Zr) , M7r-)A (H 
f) , (Ta) . Dy-^A (Rh) . -f 

A (Ir), n'Vl/h (Co) , if (Cu) ©o*>©li 

-rn^ffliA'in^o ccm g§i©:&isJi5©*t£i 

tUA-7y^ (Pd) &fflUfc»£toi ^-CBSfl-r 

So 

[0026] $ fz. nO?iJfH2B©§§ 2 <DMm 6 ©ft*4<h 
UTI±, & (Au) jMBJufcftSo **6©f*S8tC3!wb»5 

< -c-ASo s-r, -y-7T^Taisi©±(c, g a n y 

7t12, nSGa.Ni3, pffiGa NJB4 fclPAfgif 
fi!!fi*ii-5o At, pMGaNH4£PEPi£t=tr);< 
— >^Lx RI E(reactive ion fitdung)j£^tcfc 
»j jc .y -7- > ^bt nIG a NJB 3 ©— gB£mfati£ tirS 0 
[0 0 2 7] At, PEPffiJffll^^-r>v-U 
n$J«fii£LTnSGaN«3©±fc-'< : 5i^Z» (P 

d) 835, & (Au) m6mZrmi>. U7 h^7(Cct 

[0028] At, PEPffifcot P 
SGaNH4©±tl*££S8ffitcJ:D, JP£ 1 nmOf 
(Ti) «7, IKlnmOT^y^ (Mg) 
IBS, IP£ 1 0nm©Pd^9£lli?WFMU £<i> 
t, RF^t^^atioefb-f >v^Ail (inrliim t 
in oxide : 1 T 0 ) W 1 0 GMffiSL, U 7 h #7i£t =fc 

[0029] pmmmmt*mtmni\(D&m 

•V *t4ft±©fctf>4 5 0 U 2 Of'MM/t©? -5 -y ->a7 

^-^&ffoo fat, 4*#s^tstfbt*^ft j fc<+ 

[0 0 3 0] At. JttCVDffitJ:»)Si0 2Btl 1£ 

Ifm PEPffi^ffl^TM^-->^L-CpPJ7K>7 : 
-f >Wy I* 1 2Tt^->£Jf^£T3o Mt, PE 
PiSSffll ->^. U7 h^ffitot'j pft 

igflTOfeg ( I TO) 1 O/Pfb S i 0 2flg 1 1 ±tjM*"C 
T i/Au^0^|lT-/K>f-f >^M-y I-* 1 2 &JB$ 



-T ?. C £ t J: 0 IfcO^pa^Bfrr So 

[003 i] 02 li, coj;v(arf#e»nfe*ieBto 

^^©Smc^i, ^ctt, U 
^©fg#Bgfn6 K6*«W 1 / 4 tffijrtOfcC fc*#W>»o 

[0 0 3 2] 3Ltz. 123 li, T£3&%D5&&&<Dptim 

■mtfMxm • msw&^mt^ymx^o mmiz 

*l ^"T tt, #5SWJt «fc5 v?* A/V 1 v i>-y- A/ 1 
T 0©f»Wlfii©«f©£ffM L£*§£r£:. B£*M t LT 

^©f^fifn* SE*©^*7>tfg^ UTt > S C 

[0 0 3 3] ^ nffliflBaSi: pffliJflBBS©*n«tit*l 
LT, ^ (Au) ^-fT&zK^-f >^UfelSSfc «IS 

[0034] ^mn<Dmm^^ 20mA© 

[0 0 3 5] At. ^0fl©^2©HSS©ff^to^T 

[0 0 3 6] HI 4 tt, *^©^2©^6S©ftj?Jt^?) 
mitH x ) V A^fl:^4^^^S-?©tli^^l5>J^-rS 

* , *7t^ 1 ±tf«i ^ nfeafb*' u trutft 

ppjtli, pffi'M&BiijgWifi^ 1 0 fcTbWB^n. «H 
>W K 1 2£tSI*£*vO*3o nfBJt^^-Cli, 

UtSl Wfil^fRl-©S(^t<i:, |3J-©m^L 

[0037] czx\ xmmmiz&i^xit. p®mm 
<mmzv$Lx. mftLfcm 1 f&&t*m>& 1 ©^s/i 

s a ccr-ttv -mt^x. mi<D^mtLx^> 

(Ti) , ^2©^ffli:L-CV^->^A (Mg) * 

zti^nmi. ^*s^t-ci ^-r^j^t-Sc 

[0 0 3 8] "Tftto^, *IW^t4o^Tli, piiJS 
MilLT. m$0. 2m<D-7-$>> (Ti) «7' i:. W 
$0. 2m©v^->>t7A (Mg) ® 8' m$5m 
©m'^v^a (Pd) J19' i:SWJp-rSo c:©^-? 
t, -7" * A&^T-m >flU?-C-liffi Lfc 



Ml' ^2©&I3!J19' m^iu^KCff^ 
ix%o £t, C2vi ©«■©*£?!?£(.:, T=-—)\,&& 
LT*>JsK, St. ##fl«£*IS£B£©IHaH-JH: 

;b&t >A^»fflt«M^^^ja^rs<fcSIS 
U < &i >t#>, ;wiaKi: LTIi, 5 0 0°CW.T£ 
-rsctA^lSUv 

[0 0 3n] c©£ofc, ppJ«fa&7>Mz|^UT, $ 
1 <D&mmt% 2 O^SIB t £©tf>T-3l < igfl Lt*t£ 

l±, SB 1 mm 2 ©^■#W^Sff«£ig©3fe#©fF 

t0 0 4 0] <fcfc, ^n^(7)^3(D*figOff'3(Col sX 
[0 0 4 1] EI 5 li, ^^©^©^©B^t-f&S 

2 ~ 4 ft SWUM®** "T 3„ BuizE LfcSB 1 

[0 0 4 2] *^6©fs«SlC*Jl'>TI^ 3fc?©pfflJt;fcH 
Tli, i§ 1 ©SHU 8 tig 2 ©»f 9 i:igsfl«ag i o 

tmiffigiva ^ mi oimm 8 lti*, 

(Ti) , t'j7f> (Mo) , 'py^'y.^-y 
(W) , v^->r>A (Mg) „ & (Au) ©-5*>©l> 
-rixfr^ffll >«M xS„ 

[0 0 4 3] St, tS2©&0OT9©tif4i:l/m* v< 
^X^A (Pd) , X^v^A (Sc) , Mfya^ 
A (V) , y^P-^A (Zr) , A7^i (H 
f) , *>$w (Ta) , Dy-)A (Rh) , -< U>"> 
A (I r) , =m;uh (Co) x £ (Cu) , (P 
t) , £>^*X^> (W) ©o%©i^xfr#fflO<3ii 

So 

[0044] CCt-IJ, p(fflSfifi©£ 1 ©&SWS 8 <h L 
tv^y^A (Mg) , SB 2 ©SHU 9 ill/TV 
^A (Pd) 119, ign^^stagi OtLXlTO&ZixZ 

[0 0 45] ^©niffjt^l SB 1 ©^ 

HI 3£SB2©£S!JB5£SB3©£iHB6a»0>&a3H 

[0 0 4 6] nft|f8£B©SB 1 ©&SJB 1 3 ^ 

MB 3 £©ffiS^&tef3^£H*J&*-rS 0 €©*ff-1 

<t LTIi, (Ti) , -vTfr (Ni) , tU7 



^-*> (Mo) , 'pyfT.^f-y (W) (Do%(!)i^n^ 
ffli^xSo St, ^©JPPt LTIi, 5nmOTt* 

5ct*siuv, zt\£t)bm^t. mmmfrtim 
u ^©r^s^SMSTrsfkijsi^'int^'i e*> 

[00 47] St, nfi]^*8©§B 2 ©»f 5 li, *- 

(i, M^^e/A (Pd) , X-^>v^A (Sc) , JM- 
v^A (V) , y'Jb3r^A (Zr) , n^^^i (H 
f) , (Ta) , DvryA (Rh) , ^')y^ 

A (I r) , a/VUb (Co) , a (Cu) ©o*>©M 

[0048] St, nf l«|as©SB 3 ©^« 6 t. LT 
li, t (Au) AfflO'iix^ 
[00 49] CCftt. nffiiJ®S©|g 1 ©&OJB 1 3 <t 
b-C-T-^> (Ti) , IS2©^H«5i:LX''^> :r t7A 

(Pd) ttm^rzm&zm^Zr. 

[00 50] d©«fc -3 pflJU-tJi »T3 > * ^ K JB 4 1 

4^1 >t< =3>^^7 h ffi 3 (C-^ ^ >S 1 at/^y^i 

Sc 

[0 0 5 1 3 tJLL m«^J^#P.3Uoo^P^©^$te© 

«5iJtRlS*nSt»©T-li&l»o Uy^-li. Huit!L^» 
^M^tli. «f®tt*4i:L-rv^->ryA (Mg) , 
-7-^> (Ti) . i\=7*J*3l* (-Pd) , ^ (Au) 

I v st. im^mmt lt i to. 4^(*wt utGa 

N & L^xffll > 5J*6&(5>J^ LTSJEPfl Lt* s . cn«> 
(J3IStj©T-««Cl»o *%RHt«fci-Uf. pfij 

i;n«i:U*Ji»T, ^ix^tu ^l©»ii:l^2©^ 
i: Coi Lti ^x**©^)Bifc{i, *ix«2> 

[0 0 5 2] St, ^x^x©?i1®±. Hoi£Ut2/BS 
tli 3 8©BWi«!iS{dS^#ii-midi Lti ^ixtxD^ 

wafr'htez 4mu±o)mmmm xth^x *m 

[0 0 5 3] St, jgB«Bi:L-Cffl^SCi:^-c^S 

«»©«, 8iK&oitow*Mc*K ^Jx.ii\ wmmzm 

uXb&<, Stli. ^ (Au) ^t-©^S^C<i$< 

[0 0 5 4] ^'ilc. %^^F©H!igi:LTtts ftuizllU 
t*©l;W{ci., flBffii:©3>f f l^tcgfb^U^A 

fflTSctA s -e#s 0 

[0 0 5 5] 

[i&fl©S!iS3 ruj^utcto^ffarc-ii 

[0 0 5 6] Sr, ^IBflatcfciUi. SJfb^U^Amft 



^J^ft-mtM^Zii^X. Al.Ga, I n,.,, 

N (O^x^K O^y^K x + y^l) 2>><i&£-¥ 

mmctm^X'Tvy (Ti) ^9>^^> (w) m 

£^tf, »^y->L (Pd) m%£Kif&-?Z>ZtlC 

[00 57] c zx\ pmvmik-tj >; o^it&vo&n 

tmicPtLXtt, Z(Dmiztm\.fii5 nmWT©-;W<, 
(Ti) , vyvzkj-y (W) 

[ 0 0 5 8 ] 3 fctc, 5 iimWT<7>3?l >v^->r> A 
(Mg) m. 1 OnmUTC-^dl^vv^A (Pd) 
ffl. ilflge^ (Pt) B^co^gflM^H^ftB^-tt-SC 

[ o o 5 9 ] £ 'h {c. it o%f<zmmM&im£-&z> 
^mM^^^-ummix^^m-^z. twx g 

[0 0 60] nmcDmikil 'J ^ A^.fti%4WI» 

(Ti) , -y^b (Ni) «Wc«tt)®»a&lRl 
±£-fr, £0>tcy^v^A (Pd) ^cD^StctO^ 
S vVmiZmLLX. £?>hlz& (Au) B£ 

X-g2>£oiZt£2> B 
[0 0 6 1] CcD^o^MfLtf'^A^ft^^ 

oajs^a^ft^ejis u =/ > * * b ^gia&fffi^rs 

[0 0 6 2] ge>\z* *&WUc«fcttl;£ «eisw&*-y7 

U— K7U- A3 0tZ-^> i.^^ r7^ T3 2 N 3 2 

?EW3£J:iU£. HEIfc:.&UfcJ:-5K, ££<fflt»'iixTu 
v TfSw U - K 7 U— A » 5 C £ # c ff£i * 



[0 0 6 3] l.'Uj^LfcJ;-5(C*^{Cctn<i\ «S 
[12Hc7)p H W&g$V§] 

[m i ] *ibw®s i (DimcDftm^mzmikiji) ^a 

[0 2 ] ^IWD^gS^© nffiffififfilJ&©«ilt • ffiE 

[03 ] *mmn^^v®im^!m>mffi. - m± 
m'±&m.-rv^ymx&z>. 

[04 ] -*mnom 2 (D-m&mmizm^mitiJv ^a 
^jt^^it^m^^m^ifrT^msmmmx' 

[05 ] *nsna©ig 3 <D&m>nmzmz>&.ib#v 

[0 6 ] #^©4^(*lfets^£ 'J-I-71/-AC? 

o> h Lfzvm&m.Tmmx$>2>o 
[07] ^©afb^'u^A^fb^^^^cD^ii 
m&m.-tm*mx'$>z> 0 

1 ^7T-f7SS 

2 GaN.A.y7Tf 

3 nlGaNi 

4 pSGaNH 

5 miomm 

6 ^ (Au) m 

7 1 O^jUS 

8 m2<n&mm 

9 ^3«^)l 

I 0 WWWM 

I I ^PI 

12 ^f^Wi/Au! 

13 SI O^jRB 
1 4 nffiifii 

1 5 pffliJ®IS 

1 6 *Basatm 

17 U — K7U — A 

3 0 *77S'J-F7^i> 

3 2 rMT 

A M— K7U— AH 

B p ng^fifl 



[05] 
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